Collagen containing neurotrophin-3 (NT-3) attracts regrowing injured corticospinal axons in the adult rat spinal cord and promotes partial functional recovery.
During development, neurotrophic factors play an important role in the guidance and outgrowth of axons. Our working hypothesis is that neurotrophic factors involved in the development of axons of a particular CNS tract are among the most promising candidates for stimulating and directing the regrowth of fibers of this tract in the lesioned adult animal. The neurotrophin NT-3 is known to be involved in the target selection of outgrowing corticospinal tract (CST) fibers. We studied the capacity of locally applied NT-3 to stimulate and direct the regrowth of axons of the CST in the lesioned adult rat spinal cord. We also studied the effect of NT-3 application on the functional recovery of rats after spinal cord injury, using the gridwalk test. NT-3 was applied at the site of the lesion dissolved into rat tail collagen type I. Four weeks after spinal cord injury and collagen implantation, significantly more CST fibers had regrown into the collagen matrix containing NT-3 (22 +/- 6%, mean +/- SEM) than into the control collagen matrix without NT-3 (7 +/- 2%). No CST fibers grew into areas caudal to the collagen implant. Despite the absence of regrowth of corticospinal axons into host tissue caudal to the lesion area, functional recovery was observed in rats with NT-3 containing collagen implants.